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Some isolation plant communities are considered as the relicts in the reduction under climatic changes,
whereas the small population has a possibility to expand in the present limits. And the flora of Tohoku dis-
trict is discussed as the coexistence with cold district plants and warm district plants. The warm district
plants are grouped into two categories. One of them is originated in the former interglacial period and the
other one is originated in the postglacial period. On the vegetation history, pollen analytical study revealed
the movement of forest zones under the climatic changes. However, the some present trees did not compose
many of remains of the conifer that piled up at the Last Glacial Maximum period (LGM). The present sub
alpine and montane conifers might be minor elements in that time. When we get some correct information
about the gene relationships, we will be able to estimate the speed of the movement of plant community by
adding the pollen analytical data.
In this study, we analyzed the sediments of the LGM period at Tochigi (Minami-nasu machi) and Miyagi
(Sekai-yachi moor) prefecture to speculate the vegetation and also, compared the size of hemlock (Tsuga)
pollen ratio with the outer and inner diameter to investigate the species. 
Those results are as following that, the main pollen taxa are Pinus (haploxylon type), Picea, Tsuga, Betula,
Corylus and they are accompanied with Fagus crenata, Quercus and Tilia. Judging from the above pollen
composition, both areas were covered by mixed forest consisted of conifer and deciduous broad-leaved trees
at the LGM (ca. 18,000 years before). And the mixed forest included the both pollen types (Tsuga Sieboldii,
T.diversifolia), but the former (T.S.) was lost in the late glacial period at both areas. And the vegetation indi-
cated a tendency to increase grassland and coniferous trees within the forests in the north.  

























































Fig.１　The stratigraphic profiles and estimated ages.







































































































































































































































































































































































































































































































































































































































































































































































































































Table１．The Size distribution of fossil pollen of hemlock spruce（Tsuga）in the samples taken from Sekai-yachi
moor. A : shows the equatorial diameter with the external attachment（μm）.  B : shows the equatorial diameter
without the external attachment（μm）.  C : shows the ratio of A : B.  C< 1.25（Tsuga sieboldii pollen type）, C>
1.20（Tsuga diversifolia type）by Takahara（1992）,
表１．世界谷地湿原試料におけるツガ属花粉化石の粒径分布　Ａ：外縁の付属部分を含めた直径，Ｂ：外縁の付属部分を
含めない直径（μm）Ｃ：Ｂに対するＡの割合，Ｃ<1.25（ツガ型），Ｃ>1.20（コメツガ型）（基準は高原，1992による）
Table２. The Size distribution of fossil pollen of hemlock spruce（Tsuga）in the samples taken from Minaminasu-
machi. A : shows the equatorial diameter with the external attachment（μm）.  B : shows the equatorial diameter
without the external attachment（μm）.  C : shows the ratio of A : B.  C< 1.25（Tsuga sieboldii pollen type）, C>









































































































Fig.３　The composition of samples taken from Sekai-yachi and Minaminasu-machi. FS : NAP ; Alnus ; Broad leaved






















































































































































































Table３. the estimated area distribution under different temperature changes in the 30km radius area at Sekai-
yachi moor （above）and Minaminasu-machi（below）. （Estimated areas are calculated as warmth index and
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